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(72) 



(71) 




(74) cHa|oj 




(54) C|X|B b|ho|°| #/^£J 



S-^-^^CH(VSB) as 0|§3^ D|x|l JV^I ^/^d S*|o« ZdSs*!, g-*|o||fe 4VS3 ^I^f 

?-u|^oi a Jl^H^l g*K>| §. ^o^o{|Aie ^IjalS ate 4 VSB as c:|x|S t-j|o|&-|# g^L ; 

^aj x^|oi|^ u|e-|u| ^^L7\s>[ £z[o\£ e§7|^. ^P-^S 4VSB ^aicrCi c-Ji o | e.-; ^ t 4VSB 

g s^o| S 5| ^Lj^on cl^F u|b{u| ^J># sW^f £Efc 4BflV #£K>|£] ff§* »W, a HS^o]| aifi- ^H^o| 4* 

^^Oj|A-i^ H!EL|^ ^^SF ^S^-g o|-X| &#o^M| t 8VSBMch Aj^o| Ej|^# 4VSB?J *H S 

5L 2fe- £ 1°l 12?H^I 8 VSB ^£7|s| ^a 

£ 3^ £ 2S| ^ 8VSB ¥JL?I^I ^ 

£ 4^ geH^I c|a|B TV^I 4^ "2! 

£ 5^ 5E 4S.| 127f)°| 8 VSB ^FS# £°! 

£ 6^ EE. 4S| *Hy g^M^I 4MI 

£ 7-S & Wfioll a** &|*IH TV^I ^*|# Ma ^ 

£ 8« 5. 7S| 4VSB oil§ M C J ^4! 

JE 9^ S. 79] 4VSB ¥-J>?l^l ^# oilS M£] ^£ 

£ ne s 1021 4vsb ^5L7\2■\ <=}M\ m^s. 

5L i2fc i 1 1 cH| ah a^eh^ 2°] b|^H| Glials ^o|cHag 

£ 13S £ 1 1 CH| AH ^Ef|- 4 a H|E|H| ^S^l^l — s C|-0|CHaa 
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KIPRIS(B«fl»S). • ffl!0|x| 2 / 16 

71 : c-;iolB-[ £HgofO|xi 72 : J=Ljg;7| 

73 : cflolEj c|ojE|2.|tH 74 : 8VSB ^S7| 

75 : 4VSB ^S7j 76,77 : S&IM^W 

78 : SHI 5! £f°p| 79 : VSB S^7| 

80 : RF B»7| 81 : ^^^l 

82 : #7| % B[o\°i 83 : g IJeh; 

84 : xjiy #sp| 85 : ^^7| 

86 : 5V3B 87 : 4VSB ^7 1 

88: BB|ia|AJ 89 : q|o|Ei D|ojEja|tH 

90 : ^5>7[ 91 : %\o\Bi c\^o[o\x-\ 

92 : =;^b| ^J>7| 93 : #E^|AJ 

s -- ge vSBtvestigial side band) ffl^ o|gsK=r TV^I ^/^d S*|<H| Sfi So|cK 



o|E-:t- tv-^ dR, SB, «I*o| l+#chs a D l^[oi £ftH n|^fi| §^ 

S - nags D | = 2| xi|ui^(Zenith)^iAi *||erej. xh-^n^(vSB) *H«l»m £1^, h|c|2. &*o||fe g 

«I(V=EG)«, SC|o o^oi|^ #b| AC-3# *H^Hi 5J° D 1, c=-I^5b^|0| 7|^°| c|^ga||o| Il^f Si 

oIllu. vsb fl3Efc ctH, §aio S flo^s £J7|^ ^7^| ^^Q^g e «* ^cHQ^ ajj, 

• Z^H£* ttH°i L.|-[>)X| ^&°}-S ^o|cK 

s f a.3|- q)Qi- DSB(Double Side Band)7|- cfjc* S/go| gcH^IHS ^h^c,^ a^#§^ SSB(Sing!e 

Side 5and)7f ^^B\91^\ «&| VSB^ slSlc*. 

3E.IZL, c|x|^ TV£| ^# S^ofe 5&3io| <Ha|-o|<>!^(Grand Alliance ; GA)oi! A i xl-feJ-nH- A[^t} g|-#gs| g 

# s-Ajos 8VSB# xH^fU^l, ZL FCC^-I s| °J ACATS(Advisory Committee on Advanced Television 
Sen/ce)S= S#§£S 8VSB^I *H## SSSi^F. 

4PI SVSBH fi^slfc di^l Bllfflol 87H°J^|, 'O'S 7|^osl o^=o|| 4?H£| *\o\b\ B||tfo| S*H*HL Spoils. 4^Hs| 
Di|o|E- aj|«jo| *B*W S^sfe a-^o|cK 

cl^a-, ^^oi|Ai c.|x|H- d||0|e^ 8VSB^ ffl^oi oj-y| u ^ y-5i M^H S ^- 7hSoil c|x|fi TV^ 

0|# ^AJ S ^^ofOi A|§^ ^ OlQ|.. 

£ 1-E TV^I 8VSB -p- ah #^£^.Ai, El| o | e-| gjH a Fo|^(Randomizer)(11)^ cH|o|£-i» sH^^ 

Til e^ci a|H-^ss ^.s7|(i2)s #^om, el|h-^ms ^^7|(12)^ 5SH*WI a^sj^ c-i|o|E^# a|^-^^s. ^*^|. 
s^oi 20uFo|^°j nHa|E| ^7^1- ^ d|o|e| °jEia|Bi(i3)^. 4P7| c||o|El °lE-|E|H-|(i3)-b c||o|eJ# Ss'rIS 

^xio;| o|«|| o|e^|«J*W 8VSB J|Lfi7|(14)S fi^ol-H, 8VSB ^7|(14)fe ^Je^I^S e{|o|e-|# oFo|ScH|A4 Ajfag 
Shs^ Hlal^: ^S^oh * §E|S^|A-j(l5)^ M^&EK a^ 7 | QdE|#^A-|(l5)-^ H^a|^ ^JSS^I- Ai|ZLej = 

i^lAj^ aaizi, S£ Aj^-i- □haj^ | n^5j ^eJ7|(i6)fe ^^IS 4!MSoil h^^j a ( ^ # ^oj^ VSB fflS7| 

(17)= #^°}ek' ^7 1 VSB ^S7|(17)fe AI S^# VSB A J5^ ffl3E3F0i RF ^4!"7|(18)S f^sp, RF S#7|(18)-^ S 
7|xicH^o| 8VSB Aj ^5 rf d^:^ y ^ ^# S^H 3#tl^K 

0|nS, a^7| 8VSB ^Jl7[(14)^ £ 2CHI S.a[sj ^o| 127H^I H^a|^ ^-s7|fi|- H E| ^ 7 [■ inO|S ^-^S °! 

5H cjE-iElu^ St^HlcH °[o a ^ z|z|o| H^al^ ^-S7|fi|- Hal^cife £ 3^ ?-^=jc^ o|ciH , 2«|H X 
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K!PRIS(SJH^Se) 

2 xr ^a|^Ci(31)oj|Ai y 2 (=Z 2 )^ E£|3SScf. oi-g, Hlal^i ^^7|(32)oli y 



mom 3 / 16 



2 ^r B^al^ ^ssffi|x| otz. Y 1 (=X 1 )e}*^Ha|^ ^±a>s|ol Z 1 Z 0 7 (■ Sc r . naim, #7| Hla|^ ^Jl7|(32)°-I 

#*M3«|MZ 

gZ^Q-c- 8al|ffl fe'S D JS](33)^. 8J^S|<H 8^11 {±7,±5 I ±3 l ±1}s a^s\c\, 

E. 4-b £P|S|- 1>0| 8VSB^ S3=*l<>) #>M£|t di|0|E^l- ?\tt #211 2-1 C-i^lB TV°-I 8VSB t^! ^ mm^ 

E.SlM , #7| 8VSB S-x|o| ^^o^ xjsHgcK ^, ^S7|(41)o||A-|fc RF cH^o| a[^§ ^l^cHQdo^ t^zpo) §-7| §J 
E|-o|°j ^^(42)21- g SN(43).S. ftejech My\ #7| £! E|o|g ^9-^(42)oi|Aife A^ia°j= S?l ds> , SH #7| d 

i, £j# ek>iss* ^^oFji, g sn(43)o]|a^ ntsc end ^P-ia- * #^pi(44)^ ai-71 

§£p|(44)£r Ci|0|E^| g#^Oi| tf^Slfe *H«£IR« fi^SW fl^ ^£J7|(45)^ 4J7| fl^ 

^^!7|(45)o||Aife ^ 8 V SB ^±7|(46)S #aj*H^. ^7| 8VSB ^S7| (46)oi| Aife b|^a| t[oi o||o| 

e-i cio]Eia|H-|(47)^. S^HEi, cHiojeH c|ojEiaitH (47)011 Aife Di|o|eH ojEia|u-|o| q#5|o e DBolEH-g- cieJNal^^ 

J£ aiH-#^.S ^^7|(48)^. ft^&cK AI-7| s 27|(48)0i|Aife B|£-t2g ¥-*LZm *l|0|El# ^±^0=! D|| 

0|Ei C|Hga|.0|X|(49)S «^oF32, C||0|N ^lll!9DhO|Xi(49)OiiAi^ C||0|Ei gjgaK>|X|2| ^^OE G||0|&i* b||<g£}EK 

0(ceH , #7| 8VSB ^^7|(46)^ £E 50|| 5lM& uffiftfol, 12^H^i Sfllfi- HgJB|^ *£7|7|- c|ojE|a|fcHS a»s|o| sm. 
o|Moj|A-)o^ E^a|^: -^^sl-oj- 8 VSB &*|otWfc Aisch 2 y|^°| SMt S^fich. o| =ia|^ 

si-sw oj-s g^oii-^ 4 vsb b^^. #-g-o^|nf ^iai^ oF«a °h itdiH# ^\o\ * z\mo\ 2 

*V\ £\o] 8VSB7I- ScK cc|-aH, H^al^ ^SiH ^7h 2«H^. §7W*|°J c«ajcH| ^ah 7^a|oj. & 

^(Additive White Gaussian Noise ; AWGN) xHyoj|Ai Hi'a|^ ^fiSWxl g*S 4VSBoj| qi= 1d3 o| aj^cH = | 
(Signal to Noise Ratio ; SNR) o[^# g-^-cK 

ZlE-| I — f- , =la|^ ^^mtl 8VSB^ Bla|ri: ^S£|-3j-A-| ^ 4VSBO]| ^-7^ hhah 7f^A|oj- S ^ xH^oi|Ai of IdB 

°| aj^ch o|-^-o| °Jx|o} oj ji^eoii ojoh 2H^o| ai^ xHyoilA-j-^ £3|Ei ah^o| ^o\^\c[, ^ t s^ai-x. 

^0} c|x|8 8 VSB S-^-E- 3 H^Hojj °|oj- 2fl^0| B *^°\\M #7| x})y ^J:pl(44)°-I n|0|H ^ W^°\\M S# S 
^0| 37| OH-^Ojl Hla|^: ^-S^UfH^AH ^fe Aj^q) S#d | 0|^MC|- #^0i| SIS- a|^C|| ^#b| ci ^AJ 

^ 6-B #7 1 g^7|(44)s| aj-a-ji tm £ aAi i 7|-7?|-S H^H^I S tffi ^Hofe n|o|H S^(feed forward 

filter)(61), S 2L^H°| St^S n|0|H ^ l^(feed back fiiter)(64), #7| H|o|H Sai(6l)H| #=*ni n| 

oi = ^ vb|(64)si m^m 5^71(62), #7| 51^)^1(62)^1 m^m °ia| ^isaaf «u^oj a> 7 | n|oi^ ^ 

^Ei(64)s niH^s^- #a^|Aj eS7|(63)S ^Scf. 

0|£ r S"0| 7-^€! .£ 60||Ai K|o|H H?4= SE^61)^ 7 r ?;Hr H^H^i g|t§ ^§1-21, H|0|H «H ^=-|(64)-b S H^ = 2| 
^t, fc # ^H&eK zia|ZL, SJ^7|(62)0i|Ai M 7 | njolH 1E-|(61)^I #^^r ^|o|^ ^ !'E-|(64)^| cisfo-, g 

5 -1^J, #a r o|Aj eS7|(63)^ 7|a|7F7^7WS ^Js ehS^K 

natii, M7| #a^o|Aj ©§7|(63)a| ft^-B h|o|h a Jj 1^(64)^. °J^h|°^., #7| #a^o|Ai aS7|(63)s| £h§ 
slo|H «h ^e-|(64)S 7-|xi c|-a| 5!^|7|(62)oi|Ai n|o|JE H^|H S|El(61)fi| #^^r q«|ScK 

0l7|Ai f al 7 | ^a|-0|Aj &g7|(63)a| A JI£| £Jil^^r ^l7 r 2icK ^, 8VSB^ 4VSBo]| ^^r 

2«Ho|° s Ajeo| g^o[ ecu aj^ a^o|o| 7}^ 0 | ^ofAi #afo|Aj ErS7|(63)oj| A-j o| &s p « *[#o| Df)^ 3 
eK c^afAi, oj n^^.o| ^eko| xf)^oi|Ai n|o|H ^ SE^64)a| ^1^^ e Si# 7W°1 ( #7| #a^|Ai ^§7|(63)2| & 
§ S#7|- H°j riSJ-g ^|o[H lEi(64)B| ^^o| 7-|Ai Aj^qj S§u|« HTii H±M?\* e ^d7|°^| 

# SlcH«acK 

o|[£H,4VSBfe 8VSBoj| bjuH ^o|- a^^o^ $E^o|Aj ^§ 7 | (63)^1 5h§ £^7f^££l n|o|H ^ 

(64)oi| £|o> §^ 0 | a|cK ccf-a^i , Mla|^ ^ 4VSB S# ^^i 7pF>M^ 

^Hy^lAi-^ Hla|r^ -¥-^^r^ 8 VSB 3# A|^§JM^ ^^ 0 | ^OjX|X|e} °j 2I^H0i| 2||^o| aisi- *f)^0i|A-|-^ 

^^-FS- 8VSB 3^ ai^^mcF ah^oI ^^^cK 

^£9/ O/^-JZXfSf^ Jim*! 
& #7 1 S|- ^rM\^m ^H^°f7| ll^^M, ^ ^^l-E eJ 2L^^£| St, b 0| a IS} ^nyoi|A^ 

■?-SL* r oFA-| 4VSB °c^^ ^|0|E^# ^ajs^ c|a|1 TV^i AH|g*j-0l| °[cK 
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M ^go| s.^^. ^Aj^cH|A-i 2^3^ VSB ^ioll a*a* 0||0|M* 8VSB ^ SE^ 4VSB gM!H = ^* 



^ <=? — / I <Z3 X — 7 <=> 

•y?|2h S€ ^# ^1 e> S i^isCHI tcf# TV^I £aj 4VSB ^±7|5 t*-u|*W H gftoi 

= *nycH|Ai^. HI ?i*f5^| gf-S 4 VSB ^5 g A -|£S ^I^IS 31 o INS S#s|-b 3d* °.^K 

&7| 4VSB ^3>7|fe 21 a* £|£ 2«|M # ti = EL|aS*hfe = ajacjaK 2J&S £!M 2ti|5. S H£|SSs)^l SfS- «l = 

&7| 4VSS ^2.7|fe -y# 2U|S# °'Sq^>o|- 4^11 fe'IS n JS=fc SW. 

^ "j-ggoil ctf# TV£| ti | E.H td | #aK>|£J ©S7|s 4 VSB ^*7|# ^h|^o=I ^ajU Gl 

olaM 4 VSB £iS 8 IMSl' gsf #?o|| ccfa|. b|e|u| S^i^ sfe 4 *|«! #a^|Aj en Sfe 5-1 

h|e^h| *Sr7|te $d^o)|AH «a|aopf a^si g^oflfe yEH=r 2£J h|e|u| ^i* = a|ao|7l •a^&l g^ofl 
^£H4= 4SJ d|B|b| s*# sfe agog *n^. 

&7| #a^|Aj £h§7|fe #aj±o)|aH = = [ ^ci-i^h a^S g^o||fe 4 B||gj #ahoi-a #g Jf Hai^cicHi cHftfe s^s. * 
& Steel N# ^3, 5=' S*»£ES» *Ja|oi|S°| -yg# #sH g^SHl! 3Jo|cJ. 

m ^yai c^ig 4VSB 3$ s-<M^ 7|^2| 8VSB 3# HI]a[^ ^-SSI-SW ^fe- ^« ^|2|^2 M^aI 

e s^slcK sE°h, o|o|| qigsfe ^ti A|^aj£ S^a|^ ^ss^|-x| JJ# ^|2|sm ufcHx|^ ^^s|-cK 

oil- Ajsj§f7| flSt-S- ^goil ccf# dlxis TV2| £ 7o)| £a|h|cH SJcK £ 7S ME!, £ ia| c|a|1 

TV o| s*|o||*i 4VSB ¥*?l(75)£!- E S^S£| ^jS^ol aj*} XHa^l-Mfe 4 VSB ^47|(75)S| A J^«U o| SJ 

ofife- 8VSB YS^I(74)£| -ti^oi-O:: eE|#a)A-|(77)= ^E|g3ijAi(76)7^ Ci ^U|E|C|-. 

S. 4 VSB ¥*^l(75)s| HM\ •^E.2■\ ^ -yAjoHMAH, =a|sci( P recoder)2h ?3^(mapper)S ^^1!^. ^, 2=' 

eo| °\si xj| X 

2 X,W X 2 ^ Hai^cioilAi Y 2 (=Z 2 )= HalsSH * °J^s gjaj£|3, x 1 (=Y 1 =Z 1 )§ «hs d Jie1s B^S^. ^| 4 b(IV 4i 
# °J21^ 2u|s z 

2 Z,# 4£fl^ A^ {±3,±1}S °HSs|-0i gE|#ajAi(76)S #^*^K 0^7|Ai, Ha|^cife -y E (i^» #0|7| ^IsH^ Afgfi 
EK 

oi?|AH, M7| 4VSB ¥*7|(75)fe d F5>7^a|s 12 ?H2| S^J?}- Ha|3^7F to|z= g-Ajs ^| S |) ojeJ£|iHs S»s|<H 2i^. 

£ 9fe 4VSB ^27|(75)2| #ai| #s £ o| c^j aja|o1|sa-1, =a|3Ci7F am e| Sife S^o|cK Sk, 2«|Sa| 

fe'a X 

2 X,^ »\SL 4Efl^ «J# D Jiii s a^slo) 44 VI {±3,±1}S ohsscK 

£. 10S s. ^o)| CLh# TV2I ^-ti S-*|a| =?■■£ m^E.g.M, ?IS2| £ 42| TV2| ^A| ^*|0||AH 4VS8 ^* 

7 | (87 )o^ ^Aji^Ai S#Sh-b VSB a = oj| ccha^ 8VSB ^S7|(86) 4VSB ^S7|(87)2| ajehs^ d||o|H c|=I 

£-]aim(89)S. Sa|#^|Ai(88)7^ di ?b|£lcK op|Ai, av 7 | V SB £S ^Jsfe aj S o| h*J-2|oJ #-£J€! 

EK 

£ 11S 4VSB ^S7|(87)2| s^SSAi, u|b|u| *£7|(92)at 4a||fl #a^|Aj ©S7|(93)S ^H|^D||, S 1 
&]{83)7**SW*| SfSfllfe #aho|Aj &§7|(93)o)|Ai 4^11 #afo|AJ ©S# &cK o|tiH, £ 8^ &o| Ha|3Ci7|- a^sj 
^ °o)|^ 4*1*! #afo|Ai eg ^ ialac-Wi cHgefe £iE = 2 f sfi, £ gsf &o| ^a|^c^7^ S^cnife 4EJ| 

vi ss^ol A J eaei »ck <H7|Ai, 3 s^(83)t §sh7|(84) sehxi at e bn(83)» fl«i s 

A|°>3do|cK 
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m m^(83)y\ #*ttf oHfe u I N u I ^£7|(92)o||aH b|&|u| ofedl, *IN U I ^31^1(92)-^ £ 8 if i>0| H 

of clH , &*Vl*t*7\ b|£-|b| ^oioln^S £ 1221- ^2 zt Sio|o|| cc^-e 2*1^ X 2 x 1 

2| aS of7|o| S 10 {| UjEjLflSacK 



t/t+1 




A(0/0)' 


-4(01)0(00)4(01) [ 


B(0/1) 


-2(11) 2(10) 6(11) 


C(1/0) 


-6(01) -2(00) 2(01) J 


D(1/1) 


-4(11) 0(10) 4(11) I 



^ 3^H0|cK fE 12^1 S ^&HaS £ 8^1 Ha|^cio| Dj|s.a| Doj| ^ 



01- g, ^EH^7f 4°J a|B-ib| ^s7|°| ^iJa|^ c|-o|cHzL|i-B £E 13*1- y A #eH So|oi| £|*a^ 2*1 = X 2 X., 

2- 1 as *p|a| = 2o|| ^EMSScK 



\ t+i \t 
\ 



-3 -1 +1 
+3 



-3 -1 +1 +3 



0(00) 2(10) 4(01) 6(1 1) -2(00) 0(10) 2(01) 4(11) -4(00) -2(10) 0(01) 2(11) -6 
(00) -4(10) -2(01) 0(11) 



^Pi £ 13^1 s ei-si £>^as s (83)^i tJiia.ai Don xjgg ^saom, s 2^1 is ejai as ^s^! aoi^. 



ol^ojiA^l- l>o| -e. afgofl c|x|a TVS| ^/^d *i-*|o|| 2.\z[?l , °H Jlr^^cHI £H^o| Ajsj. ^yoi|Ai^ 

^^o). oj Sfxj o fg o^ i 8VSB^cf Ajs^l afl^^# 4VSB£j 4?m &^a|^aH *H tf g^l^l n|o| = 3| fl 

e-|o| & « g = oli o|o[ aj cH g#u|°| «4« BJx|*hfc 5icK 2g ^So| ?>S iA|x|Q^o|uf £}o| ?^S 

Q}x|a|£ oj g»0| Aloj- A|^0||A-1o| C| Xf g VSB Sf#0|| S< 



(57)8*21 Wfl 

H^alr^ ^-^^Oi S&#^H|-^(VSB) g^SS Cl|0|Ei-i- C|X|H E|M0|S| $AJ & ^|o|| ^O^, 

4VSB ^«|ofoi °j H^M°| St> fc o| g ^[|yoi|A^ Hialri: 4 VSB gj-^o^ q^lS ci-liol 

E1# 5§ ^S^^. E|H0|S| #>M 

All 1 mhcHI 5JCHA4, ^7 1 4VSB ^S^l^ 

iH^ ^P-^^l^ ^S£^ E|X|g E|H0|°| ^AJ 

Ail 1 ©oil SicHAi, av 7 | 4VSB «±^lfe 

oj^ aj M 2 b|H# °J^ a Jof4B||g D JS°K=- D Jsi^ ^# ^g^^ ol-xr C1|X|S E|«0|S| ^aJ &x|. 
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